Introduction
In these years, many reports have been published on surface-assisted photocontrol of liquid crystals (LC) alignment. [1] [2] [3] [4] The azimuthal alignment control was achieved by irradiation of a photoreactive substrate surface of LC cell with linearly polarized light (LPL). We also have investigated a photocontrol of LC alignment on surfaces of several kinds of polymer films. [5] [6] [7] Recently, we found that poly[4-(2-methacryloylethoxy)azobenzene] (pMAz) is advantageous for this purpose because of the high sensitivity and high resolution. However, there is a serious problem, poor thermal stability of photoinduced LC alignment. For example, a homogeneous LC alignment disappears after heating an LC cell above nematic-isotropic transition temperature of LC. In this study, we report that the thermal stability of LC alignment is enhanced by simply doping a dia z ide, a photocrosslinkable agent, to pMAz.
Experimental
Materials; Poly[4-(2-methacryloyloxyethoxy)azobenzene] (pMAz) was prepared by free-radical polymerization of 4-(2-methacryloyloxyethoxy)azobenzene, which was synthesized from 4-hydroxy-azobenzene according to the method described in the literature. [5] A 10 wt% THE solution of the monomer containing 0.5 wt% 2,2'-azobis(isobutyronitrile) in a glass tube was heated at 60 °C and stirred for b h under Ar atmosphere. The product was reprecipitated twice in methanol. The polymer showed a glass transition temperature at 88 °C and had a molecular weight (Mw) of 1.5x105 with the dispersity (Mw /Mn) of 2.5. 2,6-Bis(4-azidobenzylidenyl)-4-ethylcyclohexanone (Ad!) was provided by Toyo Gosei Kogyo.
Method; A mixture of 30 mg pMAz and 10 mg Ad! was dissolved in 1 g of toluene. The solution was spin-coated on glass plates (1x3 cm2) to give polymer films of 100-120 nm thickness.
The films were irradiated with 365-nm light of 2 J/cm2 from a mercury arc through a combination of glass filters and then baked at 100 °C for lh. Then, the films were exposed to actinic 436-nm LPL. LC cells were fabricated by putting nematic LC, NPC-02 (Rodic) of TNI=35.0 °C, between the above LPL-treated plates and lecithin-treated glass plates. LC contained 1 wt% dichroic dye (LCD 118, Nippon Kayaku) for the measurement of the director of LC alignment.
Results and discussion

Gelation
After substrate plates coated with pMAz/Adl were irradiated with UV light of variant exposure energies, they were rinsed with toluene, and the thickness of residual films was measured. As shown in As shown in Fig. 2 , the exposure energy required for saturation of dichroic ratios was about 500 mJ/cm2. The saturated dichroic ratio of photocrosslinked pMAz was about 0.7 times of that of pMAz This difference is explainable by considering that not only azobenzene moiety but also the photoproduct of Ad! absorbs 346-nm light, and the former has a contribution to an inplane anisotropy while the latter does not. A thermal stability of photochemically induced dichroism was investigated. As Fig. 3 shows, the dichroic ratio of a film was reduced by heating at 60 °C. The thermal relaxation of dichroism of crosslinked pMAz film proceeded at a rate similar to that of pMAz film. This behavior is different from known examples in which the thermal relaxation of a molecular alignment is suppressed in crosslinked polymer matrices. [8, 9] LC alignment Fig. 4 shows the angular dependence of optical density of an LC cell at 633 nm. Homogeneous alignment was clearly brought about when the exposure energy of actinic 436-nm LPL was 10 mJlcm2. This value was much smaller than the energy (500 mJlcm2) required for the saturation of the dichroic ratio. There are two possible explanation for this observation. One of these is that homogeneous alignment is induced by slight anisotropy of a polymer surface, and the other is that a photoreaction in surface region of the film is faster compared to that in bulk.
The alignment direction was perpendicular to the electric vector of actinic LPL. It was coincided with the direction of photoaligned a z obenzene chromophore.
In the case of a film of pMAz containing Ad!, heating at 100 °C before the irradiation was proved to be essential for insuring the LC alignment regulation. We have already reported similar phenomenon with a film of poly[2-(2-methacryloylethoxy)-4-methoxyazobenzene] [5] and suggested that the rearrangement of polymer side chains at a topmost surface of a film occurs to minimize a surface energy during the heat treatment. The hydrophobic azobenzene moieties might be moved to an uppermost surface of a film after the annealing. As the result, LPL-induced anisotropy of azobenzene moieties effectively transferred to LC molecules at the surface.
The thermal stability of photoinduced LC alignment was investigated. The extent of LC The LC cell covered with a ~MAz film showed the randomization of the alignment upon heating for 10 min. In contrast to this, the alignment induced by a pMAz/Adl polymer surface was scarcely affected by the heating under the same condition. 
